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MNOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yueOHOro Kypca «Anredpa v Hadajga MaTEMAaTHYECKOIO
a”Haynn3a» 0a30Boro ypoBHsA A oOywaromuxcs 10 —11 kmaccoB pa3paboTtana Ha
ocHOBe PeiepanbHOr0 rocyAapCTBEHHOI0 00pa30BaTEIbHOTO CTAHIAPTa CPEAHETO
obmero oOpa3oBaHHs, C YY4E€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
OPEIbIBISIEMBIX K MaTeMaTHUYeCcKoMy OOpa3oBaHUIO, M TPAJAMLIUNA POCCUICKOTO
oOpasoBanus. Peanmuzanus nporpamMmbsl 00€CIEUMBAET OBJIAJICHUE KIIFOUEBBIMU
KOMITETEHLIUSIMHM, COCTABIIIFOLIMMU OCHOBY JUI CAMOPA3BUTUSA U HENPEPBIBHOTO
00pa30BaHMsl, LIETOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHLHOTO
Pa3BUTHS JINYHOCTH O0YUYaIOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Havaia MaTeMaTHYECKOTO aHAM3a» SBISCTCS OTHUM W3
HanOoJIee 3HAYUMBIX B MPOrpaMMe CTapIIeH IIKOJIbI, TOCKOJIBKY, C OJTHOM CTOPOHBI,
OH o0ecrnieuMBaeT  MHCTPYMEHTAIbHYIO  0a3y  JuIsi  HM3y4eHHs  BCeX
€CTECTBEHHOHAYYHBIX KYPCOB, a C JPYrod CTOPOHBI, (DOPMHUPYET JIOTHUECKOE H
a0CTpaKTHOE MBIIUICHUE YYallUXCsSd Ha YypOBHE, HEOOXOAMMOM [IJIi OCBOCHHSI
KypcoB WH(MOpPMATHKH, OOIIECTBO3HAHUS, HCTOPHUM, CIIOBECHOCTH. B pamkax
JTAHHOTO Kypca ydaluecs OBJAJCBAlOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOMN
HayKH, KOTopas (popMyIupyeT CBOU JOCTHIKCHHS B MAaTEMaTHIECKOH (hopme.

Kypc anrebpbl 1 HayaJl MaTeMaTUYECKOTO aHAIN3a 3aKJIaJbIBAET OCHOBY JIJIS
YCTIENIHOTO OBJAJACHHUS 3aKOHAaMW (U3WKWA, XWMHH, OWOJOTHH, TOHMMAaHHS
OCHOBHBIX TCHJICHIIMA OSKOHOMHUKH ¥ OOIICCTBEHHOW JKU3HHU, TIO3BOJISICT
OpPUEHTHUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIh30BaTh WX B TOBCEAHEBHOM XM3HU. B TOXXe BpeMs OBIajcHHUE
aOCTpAaKTHBIMH W JIOTHYCCKH CTPOTUMH MATEMaTHYCCKUMH KOHCTPYKIIHSIMHU
pa3BUBaeT yMCHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKJICHUSI, UCTIOJH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaoruio, GopMUPYET KPEaTUBHOE M KPUTUUYECKOE MBIIUICHUE. B Xome n3ydeHus
anreOppl W HAYal MaTeMAaTUYECKOTO aHalu3a B CTaplIedl IIKOJe ydJalruecs
MOJIYYatOT HOBBIM OMBIT PEIICHWS NPHKIAJAHBIX 337ad, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKHX MOJENIEeH pealbHBbIX CUTYallMi W HHTEPIIPETAIluN
MOJIYYCHHBIX  PEIICHUHN, 3HAKOMATCS C  MpUMEpaMd  MaTEMaTUYECKUX
3aKOHOMEPHOCTE B TIPHPOJE, HAyKE W B HCKYCCTBE, C BBIJAIOLTUMHUCS
MaTEeMaTHUYECKUMHU OTKPBITHUSMU B UX aBTOPaMH.



Kypc obnanaer 3HAUMTENbHBIM BOCHUTATENbHBIM IOTEHLUAIOM, KOTOPBIH
peanu3yeTcss Kak uyepe3 yuyeOHbI MaTepuall, CIoCOOCTBYIOIIUN (OPMHUPOBAHUIO
HAyYHOTO MHUPOBO33pEHUS, TaK M uepe3 cCheuupuKky ydeOHOW AedaTeTbHOCTH,
TpeOyroleit CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH, IPOJOJKATEIBHOM
KOHIIEHTPALlM¥ BHUMaHUs U OTBETCTBEHHOCTH 3a MOJYYEHHBIN Pe3yJIbTaT.

B ocHoBe MeToaMKKN 00yueHus aaredpe U HauyaaaM MaTeMaTHYeCKOro aHalln3a
JIEKUT ACSITETbHOCTHBIN PUHIUI 00YUEHMSL.

CrpykTypa Kypca «Anredpa 1 Hayajna MaTEMaTUYECKOTO aHAJIN3a» BKIKOYAET
CIIEIYIOLIUE COAEPKATEIbHO-METOANYECKUE JHHUM: «YUucna W BBIUKCICHUSY,
«DyHKIUHU U rpa@uKm», «YpaBHEHUS U HEpaBeHCTBay», «Hadana maremaTtuyeckoro
aHanu3a», « MHOXKeCTBa U JOTMKa». Bce OCHOBHBIE COIEPKATEIbHO-METOAUIYECKUE
JUHUY H3Yy4aloTCsl Ha MNPOTSHKEHUM [BYX JIET OOyYEeHHs B CTaplleld IIKOJE,
€CTECTBEHHO JIONOJIHAS APYT IpYyra U MOCTEIEHHO HACHIIAACh HOBBIMU TEMaMU U
pasnenamu. JlaHHBIA Kypc SIBISETCA MHTEIPATUBHBIM, IOCKOJIBKY OOBEIUHSET B
ceObe comepKaHME HECKOJIbKHX  MAaTeMAaTHMYECKUX JUCLHUIUIMH:  aiure0pa,
TPUTOHOMETPHSI, MATEMAaTUYECKUI aHaIU3, TEOpUsl MHOKeCTB U 1ip. [Io mepe Toro
KaK yyaliuecs OBJIaJIeBalOT BCE OoJiee NIMPOKUM MaTEMaTHUYECKUM ammapaToM, y
HUX [OCJEI0BaTeIbHO (OPMUPYETCS U COBEPLICHCTBYETCS YMEHHE CTPOHUTH
MaTEMaTUYECKYIO0 MOJIEb PEAIbHOM CUTYallMH, IPUMEHATh 3HAHUS, TTOJIyYCHHbBIE B
Kypce «Anrebpa W HadajJa MAaT€MaTU4eCKOro aHalInu3a», Uil PELIEHUs
CaMOCTOSITENILHO ~ C(HOPMYJIMPOBAaHHOM MaTeMaTU4YecKOM 3ajadyM, a 3aTeM
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

CopeprxarenpbHO-MeTOANYECKAsl JIMHUS «YHucna W BBIYMCIICHUSD 3aBEpLIACT
(dbopMUpOBaHNE HABBIKOB MCIOJB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HAa4yaTO B OCHOBHOW Ikoisie. B crapmieil mikosne ocoboe BHUMaHUE YIENSIETCS
(bOpMHPOBAHUIO TMPOYHBIX BBIYMCIUTENBHBIX HABBIKOB, BKJIIOYAIOIIMX B ceOd
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amucu JEHCTBUTEIBHOTO 4YHUCHA, YMEHHUE
pPAllMOHAJIBHO BBINOJIHATh JEUCTBUA C HUMH, J€JaThb IPUKUAKY, OLICHMBATH
pesynbTar. OOydaromuecss MOAy4YaloT HaBBIKM MNPUOIMKEHHBIX BBIYMCICHHH,
BBITIOJTHEHUS JICMCTBUM C 4YHUCIaMHU, 3alMCaHHBIMM B CTaHAapTHOM Gdopme,
VCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUM.

JIuans «YpaBHEHHS M HEPABEHCTBA» PEANM3YETCS HAa NPOTSIKEHUU BCETO
oOyueHuss B CTapuiedl IIKoJie, TOCKOJbKY B KaXKIOM pasfese MpOorpaMMbl
IPEIyCMOTPEHO PELICHHE COOTBETCTBYIOIIMX 3aaay. OOydaroluecs: OBJaJIeBaOT
pa3NMYHBIMM METOJAMH PEIICHUS LENbIX, PAalWOHAJIbHBIX, WPPalMOHAIbHBIX,
MOKAa3aTeNIbHbIX, JIOTapU(PMUUYECKUX U  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX CUCTEM. [lomydeHHBIE YMEHUS UCIIOIB3YIOTCS IPHA UCCIIET0BAHUN
(GYHKIMI C MOMOLIBIO MPOU3BOJIHON, pElIeHHH MPUKIAIHBIX 3a7a4 M 3a7a4 Ha



HaxXOX/JECHWE HauOOJbIIMX M HAaUMEHbIUMX 3HaueHWW QyHkumuu. [laHHas
coleprKaTeNbHas JIMHUSA BKJIIOYAeT B ce0s Takke (OPMUPOBAHUE YMEHUI
BBIMOJHATh pacdy€Tel Mo (opmyrnaMm, mnpeoOpa3oBaHMs IENbIX, PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKXKE BBIPAKEHUH,
COJEepKalMX CTerneHu M Jjorapudmsl. brarogaps u3ydyeHHIo aiaredpanyeckoro
MaTepuasa IpouCXOIUT AaJIbHEHIIIEe pa3BUTHE aITOPUTMUUECKOTO U aOCTPAKTHOTO
MBILIUICHUS] yYaluxcsi, (OPMHUPYIOTCS HABBIKM JCAYKTUBHBIX PaCCYXICHUH,
paboTel C CHUMBOJBHBIMU (hOpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEN B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeanaraet 3¢p()eKTUBHbIE
WHCTPYMEHTBl Ul PELICHUs NPAKTUYECKUX M €CTECTBEHHO-HAy4YHBIX 3a/ad,
HaIJISTHO IGMOHCTPUPYET CBOM BO3BMOXHOCTH KaK A3bIKa HAYKH.

ConepxxarenpHo-MeTouueckass JuHUS «DyHKIMM U rpa@uKu» TECHO
NIEPEIUIETACTCA C APYTUMHM JIMHUSIMH Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 33/1aET
MOCJIEIOBATEIbHOCTh U3yUEHUs MaTepuana. M3yueHue cTeneHHoM, moKa3aTelIbHOM,
Jorapu(pMUYECKOd U TPUTOHOMETPUUYECKUX (PYHKIMH, UX CBOMCTB M TI'padUKOB,
UCIOJIb30BaHue (DYHKIUHN JUId peuieHusl 3a7ad U3 APYrux yuyeOHbIX MPEIMETOB U
peaabHOM XU3HM TECHO CBS3aHO KaK C MaTeMAaTHMYECKUMM AaHAJM30M, TaK U C
pelIeHeM YpaBHEHHUW W HepaBeHCTB. [Ipu 3ToM OoJblioe BHHUMaHUE YIEISETCS
(GbOopMHPOBAaHUIO YMEHHUS BbIpAXaTh (POPMyJIaMH 3aBUCUMOCTH MEXy pPa3InYHbIMU
BEJIMYMHAMU, UCCIIE0BATh MOJyYeHHbIE (PYHKLNHU, CTPOUTH UX rpaduku. MaTtepuai
OTOM COJEPKATEIBbHOM JIMHUM HAUEJICH Ha pPa3sBUTUE YMEHUW W HaBBIKOB,
MO3BOJISIONIMX BBIpAXXaTh 3aBUCUMOCTH MEX]y BEJIMUYMHAMH B Pa3au4HON (opme:
aHANMTUYECKOW, Tpaduueckoil u cioBecHo. Ero wu3ydeHume crnocoOCTByeT
Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHUIO U
KOHKPETH3al1H, UCTI0JIb30BAHUIO aHATIOTUH.

CopnepxarenpHas JinHHAS «Havama maTeMaTH4ecKOro aHaIN3a» IO3BOJISET
CYILECTBEHHO PACIIMPUTh KPYI KaK MaTEeMaTHYECKUX, TaK W MPUKIATHBIX 3a]ad,
JOCTYITHBIX O0YYaloIUMCsl, Y KOTOPBIX MOSABISIETCS BO3MOKHOCTh MCCIIEOBATh U
CTpouTh rpaduku GyHKUUNA, ONPEAETATh UX HAMOOIbIINE U HAUMEHbIINE 3HAYCHHUS,
BBIUUCIIATH MJIom@aan Guryp u o0bEMBI TeJ, HAXOAUTh CKOPOCTH U YCKOPEHHS
npoueccoB. JlaHHas cojaeprkaTenbHas JUHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH
MOCTPOEHUSI MaTEMaTHYECKUX MOJENEeH pealbHbIX CHUTyalud, HaXO0XKICHUS
HAWJIY4ylIero peuieHus] B MPUKIAJAHbIX, B TOM YHCIE COLUATbHO-2KOHOMUYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYEeCKOro aHaju3a CHOCOOCTBYET
pPa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-JIOTMYECKOTO M KPEATHBHOI'O MBIIICHHUS,
(OpMUPOBAHNIO YMEHUI paciO3HABATh MPOSIBIICHUS 3aKOHOB MaTEMAaTHKHU B HAyKE,
TEXHUKE W HCKyccTBe. OOywaromyecs y3HAIOT O BBLIAIOIIMXCS pe3yJbTaTax,
MOJIYYEHHBIX B XOJI€ Pa3BUTUS MATEMATUKHU KaK HAYKH, U UX aBTOpax.



CopepxarenbHO-MeTOIMYeCKas TUHUSA «MHOXKeCTBa U JIOTMKa» B OCHOBHOM
MOCBSILIIEHA  BJEMEHTaM  TEOPUM  MHOXECTB. [ €0peTHKO-MHOYKECTBEHHbIE
IIPEICTABIICHUS MPOHU3BIBAIOT BECh KYPC IIKOJBHOM MAaTEMaTUKU W NpPEIJIararoT
Hanbosiee YHUBEPCATbHBINA A3BIK, OOBETUHSIONINI BCE pa3/ieibl MAaTEMATHKU U €&
MPWIOKEHUH, OHU CBS3BIBAIOT pa3Hble MAaTEMAaTUYECKUE IUCLUUIUIMHBI B €UHOE
nenoe. Ilosromy BakHO  JaTh  BO3MOXXHOCTb  IIKOJBHUKY  IOHUMAaTh
TEOPETUKOMHOKECTBEHHBIN A3BIK COBPEMEHHOM MAaTEMaTUKHU M MCIOJb30BaTh €ro
JUTSl BBIPAXKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa u Hauajga MaTeMaTUYECKOTO aHAM3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBBI ~MaT€MAaTHYECKOTO0  MOJEIUPOBAHUSA, KOTOpbIE IPHU3BaHbI
c(OpMUPOBATH HABBIKU IMOCTPOEHUS MOJIETEH peabHbIX CUTYalUH, NCCIIETOBAHMS
TUX MOJENEN C MOMOIIBI0 amnmapara aareOpsl 1 MaTeMaTHYECKOro aHalu3a |
WMHTEPHPETALNN MTOJYYEHHBIX pe3yJbTaToOB. Takue 3aaHusl BIUIETEHbI B KAXK/IbIN U3
pa3zIe’oB MPOrpaMMBbl, IOCKOJIBKY BECh MaTEpHall Kypca IIMPOKO UCIOIb3YETCS IS
penieHus NpUKIaAHbIX 3a1ad. [Ipy pemeHun peanpHbIX NMPAKTUYECKHX 3a1ad
yyalecs: pa3BUBAIOT HaOJIOJATENIbHOCTh, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HCIOIb30BATh AHAJIOTHI0, 0000IAaTh M KOHKPETH3UPOBATH
npobsiemy. [ledaTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3aJa4 OpraHu3yeTcs B MpOLecCe M3YUYEHMsI BCEX TeM Kypca «AinreOpa U Havaia
MaTEeMaTUYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM m1aHe a u3ydeHue Kypca ainreopsl 1 Hayall MaTeMaTUYeCKOro aHalln3a
Ha 6a3oBoM ypoBHe oTBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Hefiento,
1 yac noGaBieH u3 4YactTu (HOpMHUPYEMOM YydacTHUKAMHU 0O0pa30oBaTeIbHBIX
otHameHui), B 11 knacce — 102 gaca (3 yaca B HeZel0).

COAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

Yucia v BBIYUCICHUSA

Panmonanpabie yncia. OOBIKHOBEHHBIE U JIECSITUYHBIC APOOH, MPOIEHTHI,
OCCKOHEUHbIE  TepHoguYecKue  ApoOu.  ApudmeTnueckue  omepanud  C
paIrMoOHAIBHBIMU YHCTIaMU, TPe0Opa30BaHMs YUCIIOBBIX BhIpakeHui. [Ipumenenune
JnpoOeil W MPOLIEHTOB JJIsl PEIICHUs MPUKIAJAHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciiei
3HAHUU U PEaJbHOMN KU3HH.



HelictBuTenpHble uMcna. PanuoHanpHble W UPPALMOHAIBHBIE YHUCHA.
Apudmernueckue omnepalud C JACUCTBUTENbHBIMU uuciaMu. [IpuOmmxéHHbie
BBIYMCJIEHUS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BHIYUCICHUN.

Crenenp ¢ nenbiM  nokazateneM. CrangaptHas  ¢opma  3amucu
JNEHUCTBUTENTHLHOTO uncia. Vcmonmp3oBanwe moaxoAsmier  (Gopmel  3amucu
JNEUCTBUTEIBHBIX YHWCEN U PELICHUs IPAKTUYECKUX 3a1ad M IPEICTABICHUSA
JTAHHBIX.

ApudmeTnueckuii  KOpeHb  HaTypalbHOM  cremeHu.  [ledcTBusS  C
apu(pMeTHIECKUMU KOPHSMHU HAaTYpaJIbHOMN CTETICHHU.

CuHyC, KOCHHYC M TaHT€HC YUCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCUHYC,
apKTAaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30BAHUSI.

[Tpeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKCHUU. OcCHOBHBIE
TPUTOHOMETpUUYECKUE (DOPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHersa. Meron
UHTEPBAJIOB.

Pemenue niensix u 1poOHO-PAIIMOHATILHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenre nppanimoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHeHUE ypaBHEHHU 1 HEPABEHCTB K PELICHUIO0 MaTEMaTUYECKUX 3a7a4 U
3aJla4y U3 pa3auvHbIX 001acTel HayKU U pealbHOW XKU3HH.

DOyHKUMH U TPaPuKn

OyHk1us, criocoObl 3aanus hyHkuuu. ['paduk pynkiuu. Bzanmuo ooparubie
byHKINN.

OO6nacTb ompeneNieHrus U MHOXECTBO 3HadeHu# ¢GyHkuuu. Hymu QyHkium.
[TpomexxyTku 3HAaKOTIOCTOSHCTBA. UETHBIC M HEYETHBIC (DYHKITHH.

CreneHHasi PyHKIMSI C HATYpaJIbHBIM M LI€JIbIM Moka3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.

TpuroHomeTpuueckass OKpPYXHOCTb, OINpPEACICHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJaHMs MOCJIEA0BATEIbHOCTEH.
MOHOTOHHBIE OCIEN0BATEIBHOCTH.

Apudmernueckas U reoMeTpuueckas mporpeccun. beckoneuHo yObIBaroIias
reoMmerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH reOMETpHUUECKOM
nporpeccur. dopmysnia CIOXKHBIX MPOIEHTOB. VICMOIb30BaHME MPOTPECCUU IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKkrepa.



MHo:xecTBa M JIOTUKA

MHoxecTBO, omnepanuu HaJa MHOxecTBamu. Jluarpammel Oitnepa—BeHHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO alllapara g OMNHCAaHUS pPEalbHBIX
MPOIIECCOB M SIBJICHWM, MPU PEUICHWU 3aJady U3 JPYTruX Y4YEOHBIX MPEIMETOB.
Omnpenenenue, TeopemMa, CIeICTBHE, TOKA3aTEIbCTBO.

11 KIIACC

Yuciaa v BBIYMCICHUA

HarypanbHbie 1 niensie yncina. [Ipu3Haku 1ea1mMoCcTy LEeIbIX YHCElL.

CreneHb ¢ palMOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapugm yucna. JlecaTuyHble U HaTypaIbHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3zoBanue BbIpaXEeHHM, COIEpPIKaLUX JOrapru(MBbI.

[IpeoOpa3zoBaHre BBIpRXKEHHM, COAEpPKAUIUX CTENEHU C PaMOHAIBHBIM
IIOKA3aTEeIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresbHbIE YpAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucrteMbl TMHEWHBIX yYpaBHEHUM. Penienne nmpuKiIagHbIX 3a4ad C MOMOILIBIO
CUCTEMBI JIMHEUHBIX YPaBHEHHUN.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHNUN, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTHIECKUX
3a/la4 ¥ 3a71a4 U3 pa3InuHbIX 00J1acTel HAYKU U PEAIbHON KU3HHU.

@OyHkuuu U rpadpuku

Oyuknus. [lepuognueckue pyHkuuu. [IpomexyTku MOHOTOHHOCTU (PYHKIIUU.
Makcumymbl 1 MUHUMYMBI (pyHkuuud. HauOosnbliee W HauMeHblee 3HaYEHHUE
GyHKIIMM Ha TIPOMEKYTKE.

Tpuronomerpruueckne PyHKITUU, IX CBOWCTBA U TPAPUKHU.

[TokazaTtenbHas u Jorapudpmuyueckas GQyHKIMU, UX CBOUCTBA U rpaduKH.

Hcnonp3oBanue rpadukoB GyHKIUNA IJIs PEUICHUS YPaBHEHUN W JIMHEWHBIX
CUCTEM.

Hcnonp3oBanue rpaduKoB (QYHKIMA [ HCCIEIOBaHHUS TMPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HMKAIOT IMPHU PEIICHUU 3alady U3 APYruX y4eOHbIX
MPEAMETOB U PEATBHON KU3HU.

Havana maTeMaTH4eCKOr0 aHAJIN3a

HenpepriBable GpyHKIIMN. MeTO1 MHTEPBAJIOB Vsl pEIICHNUS] HEPABEHCTB.



[IpousBoaHas  ¢yHkuuu. ['eomerpuueckuidi W (QU3MYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHbie  3yeMeHTapHbIX  (QyHKOMA.  DopMynbl  HAXOXKIACHUS
MPOU3BOJHON CYMMBI, TPOU3BEICHUS U YACTHOTO (PYHKIUH.

[TpumeHeHre MPOU3BOIHON K MCCIENOBAaHUIO (PYHKIHUNA Ha MOHOTOHHOCTbH U
sKcTpeMyMmbl. HaxoxxaeHne HauboIbIIero 1 HAMMEHbBIIIETO 3HAYCHUST (PYyHKIIUU Ha
OTpE3KE.

[IpuMeHeHnE TPOU3BOJHOM ISl HAXOXKIACHUS HAWIYYIIEro pPEUICHUS B
MPUKIIAJAHBIX 3a/1a4aXx, JIs ONpeIesIeHHs CKOPOCTH MpoIiecca, 3aIaHHOT0 PopMyIIon
WM rpauKoOM.

[TepBooOpazHas. Tabnuiia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuili u (U3MYECKUM CMbIcH. Beiuncinenue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yueOHOro mnpeamera «MaremMaTtukay JOJKHO OOecreunBaTh
JIOCTUKEHUE Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHUs CAEAYIOUUX JTUYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUSA MPOrpaMMbl yueOHOro mpeaMeTa
«MareMaTnka» XapakTepu3yroTCs:

['parxxtaHCKOE BOCIIUTAHHUE:

C(OPMUPOBAHHOCTHIO T'PAXKAAHCKON MO3ULIMK 00YYaIOIIErocsi Kak akKTUBHOI'O
U OTBETCTBEHHOIO YJI€HAa POCCHMCKOrO0 OOINECTBA, NPEIACTABICHHUEM O
MaTE€MaTUYECKUX OCHOBaX ()YHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHUH,
OpoueAyp TpaxIaHCKOro ooOmiecTBa (BBIOOpPHI, OHNPOCHI M 1p.), YMEHHEM
B3aMMOJICHCTBOBAaTh C COLMAIBHBIMM WMHCTUTYTAMU B COOTBETCTBHUH C HX
GyHKUMSIMHU 1 Ha3HAaYeHueM. [laTpruoTnyeckoe BOCIIUTaHuUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPAXKIAHCKON UIEHTUYHOCTH, YBAKECHUS K
IIPOLJIOMY Y HACTOSIIEMY POCCUMCKON MaT€MaTUKH, [IECHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMAaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTHKEHUU B JAPYrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHMUSI:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoja;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, JTHUYECKOr0  IOBEACHMS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOMUMBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHWEM K MHpPY, BKJIIOYAsh ICTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHU, pacCyKJIeHUN; BOCIPUUMUYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

chOPMHPOBAHHOCTHIO YMEHHS TMPUMEHATh MAaTEMAaTHUYECKHe 3HAHHUS B
WHTEpecax 370pOBOro U OE30MacHOro0 00pa3a >KMU3HHU, OTBETCTBEHHOI'O OTHOIIICHUS
K CBOEMY 370pOBbIO (310pOBOE NMUTAHUE, COAJTAHCUPOBAHHBIA PEKUM 3aHATHH U
OTIbIXa, peryisipHas pu3uveckasi akTUBHOCTh); (PU3MUECKOTO COBEPIIIEHCTBOBAHUS,
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHOM 1E€ATEIBHOCTBIO.

TpynoBoe BocIUTaHHE:



TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYAOIIOOWs; WHTEPECOM K
pasnuuHbIM  chepamM  MPOPECCHOHATBHONW  JEATETBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M ©€ MPUJIOKCHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mpodeccun u peann3oBBIBAaTh COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 HA TPOTSIKCHHH BCEH JKU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHYECKON HAITPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO JKOJOTUYECKONW KYJNbTYPhI, MOHUMAHUEM BIIASHHS
COIIMAJIbHO-DPKOHOMHUYECKHUX TPOLIECCOB Ha COCTOSIHUE MPUPOJHON U COIMATIBLHOM
CpeIpl, OCO3HAHHEM T[JIOOATFHOTO  XapakTepa SKOJOTHYECKHX MpoOjeM;
OpHEHTaleld Ha TPUMEHCHHE MaTeMaTHYCCKUX 3HAHWUU JUIA pEIICHHs 3a7ad B
00JIaCTH OKPY’KAIOIIEeH cpeibl, MIIaHUPOBAHUS MOCTYITKOB U OIEHKH WX BO3MOKHBIX
MOCJIEJICTBUMN JUISI OKPY>KAIOIIEH CPeIbl.

[{eHHOCTH HAYYHOTO TIO3HAHUS:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW TPAKTUKH, MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKh Kak cdepbl YelOBEYECKOW eATEeTbHOCTH, JTaloB €&
pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS [MBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTeMaTHKH W MaTeMaTHYeCKOW KyJbTypod KaK CpEJICTBOM ITO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYI0 M HCCIEA0BATENBCKYIO JESTEIBHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3ysbTaThl OCBOCHHUSI MPOTrpamMMbl Y4EOHOTO MpeaMera
«Marematuka» XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHbIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuusepcanvuvie = nosmasamenvmuvle  Oelicmsus, — 0Oecnewusaom
Gdopmuposanue 6a308bIX KOSHUMUBHBLIX NPOYecco8 obyuarowuxcs (oceoeHue
Memo008  NO3HAHUSL  OKpyJcamuje2o  Mupa,  HpUMeHeHue  JI02UYeCcKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ uHgopmayueti).

bazoBbie JIorn4eckue NeUCTBHUS:

*  BBIABJISITh U XapaKTEPU30BATh CYIIECTBCHHbBIE MPU3HAKA MAaTEMaTUYECKUX

OOBEKTOB, TOHSATUN, OTHOIIEHWH MEXKIYy TMOHATUIMH; (OPMYIUPOBATH
OTpEeNeNICHUs]  MOHATUH; yCTaHABIMBATh CYIIECTBEHHBIH  IPHU3HAK



KJaccu(uKaluu, OCHOBAaHMS [JIsi OOOOIIEHUS M CpPAaBHEHMS, KPUTEPHUU
MPOBOJIMMOTI0 aHAJIN3A;

BOCIIPUHUMATh, (OpMyIuUpoBaTh U  NpPeoOpa3oBbIBATH  CYXKICHUS:
YTBEPAUTENIbHbIE W OTpULIATEIbHBbIC, €AUHUYHbIC, YACTHbIE U OOLIUE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTeMAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKACHUSX;
npeiaratb KpUTEPUHU JIJIs1 BBISIBIICHUS] 3AKOHOMEPHOCTEN U MPOTHUBOPEUHI;

JienaTh BBIBOABI C HCIIOJb30BAHWEM 3aKOHOB JIOTHMKH, JIETYKTUBHBIX WU
WHIYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIFOUEHH 110 aHAJIOTUU;
IIPOBOAUTH CaMOCTOATENIbHO JIOKa3aTeNbCTBA  MAaTEMAaTUYECKHX
YTBEPKJICHUH (TIPSIMbIE U OT MPOTUBHOIO), BHICTPAUBATH apryMEHTAIUIO,
NPUBOAUTH MPUMEPBl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh Ccroco0 penieHus yueOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BapUAaHTOB pEUIeHMs, BbIOMpaTh Hauboiee NOAXOAAMMUNA C y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

bazoBbie HCCICAOBATCIBCKHUC I[CfICTBHiI:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIENOBATCILCKUA WHCTPYMEHT ITO3HAHMS,
dbopmyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOPEUUE, MpodIeMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (opMuUpoBaTh  TUIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
o0BeKTa, SBJICHHS, TPOIECCA, BBIABICHUIO 3aBHCHMOCTCH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOABI M0 pe3yJibTaTaM
MPOBEIEHHOTO HAOJIONCHUS, HCCISIOBAHUSA, OIICHUBATH JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaKKE BBIIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabota ¢ nundopmarmeii:

BBISIBIIATH Je(OUIIUTH HHGOPMAIINH, TaHHBIX, HEOOXOAUMBIX JJIsI OTBETA Ha
BOIIPOC U JIJI PEIICHUA 3a]1a4u;

BBIOMpAaTh  WHGOPMAIIMI0O W3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U HMHTEPIPETUPOBATH MHPOPMAITHIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;



«  CTPYKTYpUpOBaTh MH(GOPMAIMIO, IPEJICTABIATh €€ B pa3nuyHbIX (hopmax,
WLTIOCTPUPOBATH TpadUuecKy;

+  OLICHUBATH HaJEKHOCTD uHbopMaIuu o
CaMOCTOATENHbHO C(HOPMYITHUPOBAHHBIM KPUTEPUSIM.
2) Ynusepcanvnoie KOMMYHUKAMUGHblE oeticmeus,
obecneuusarom cpopmuposannocmo COYUATILHBIX HABLIKOB

ooyuarowuxcs. OodmeHue:

+  BOCIPUHUMATH U (OPMYITHPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU
U TeJISIMH OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHUS
B YCTHBIX M NMUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUS
3a/1a4yv, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

+ B X07€ 00CYXJICHHS 3a7aBaTh BOIIPOCHI IO CYMIECTBY 00CYKIAEMOM TEMBI,
poOJIeMBbl, periaeMoi 3aj1auu, BHICKa3bIBaTh UJCH, HAIICJICHHBIC Ha TTIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXICHHUS C CYXACHUSIMHU JPYTHX
YY9aCTHHKOB JHaora, OOHapYKHWBaTh Pa3IMude W CXOJCTBO ITO3HIIMHA; B
KOPpEeKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,

+ TPEACTABIATh PE3YNbTATHI PEIICHUS  3aJa4H, IKCIIEPUMECHTA,
UCCJIEI0BAHMUS, IPOEKTA; CAMOCTOATEILHO BEIOMPATh (POPMAT BBICTYIUICHUS
c yu€ToM 3ama4 Mpe3eHTAllMd W  OCOOCHHOCTEW  ayAuTOpHH.
CoTpyIHUYECTBO:

+ TOHWUMATh U HCMOJIH30BATh MPEUMYIIIECTBA KOMAHJIHON ¥ MHIUBUIYyaTHHON
paboThl MpHU pelIeHUU YYEOHBIX 3a/]ad; MPUHUMATh 1EeJTb COBMECTHOU
NEATEeTbHOCTH, IUIAHUPOBaTh  OpPTaHU3AIMIO COBMECTHOM  paboThI,
pacmpenenaTb BHUABI padOT, IOTOBApWBATHCS, OOCYXKIAaTh TPOIECC H
pe3yabTar paboThl; 0000IIaTh MHCHHS HECKOJIBKUX JIFOCH;

+ Y4acTBOBaTh B IPYMIOBLIX (popMax padoTsl (00CykaeHMs, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMbI» W WHBIC); BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBAThH CBOU JICHCTBHS C IPYTUMU YWICHAMH KOMAaH/IbI; OIICHUBATh
KaueCcTBO CBOETO0 BKJaJa B OOMMA TPOAYKT TIO KPUTEPHSM,
c(hOpMYIUPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBHS.

3) Vhusepcanvnvle pezynsamuenvle Oeticmeus, 0becneuusaom
Gopmuposarue CMbICIOBbIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOG
JIUYHOCTU.

Camoopranu3aiusi: COCTaBJIATH IUIaH, AJITOPUTM PEIIECHUS 3a7a49i, BRIOUPATh
CTI0c00 pelIeHus ¢ y9€TOM UMEIOIINXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBAaTh WM KOPPEKTUPOBATh BApUAHTHI PEHICHWA C Y4ETOM HOBOM
uHpopMmaruu. CaMOKOHTPOJIb:



« BJIAQJETh HaBbIKaMM IIO3HABATEIbHONM pEQIIEKCUU KaK OCO3HAHMS
COBEPLIAEMBIX JIEUCTBUN M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJILTATOB;
BJIaJIeTh CIIOCO0AMH CaMOIIPOBEPKU, CAMOKOHTPOJIS IIpOLECcca U pe3yJibTaTa
peneHns MaTeEMaTHIECKOM 3a/1a4u;

*  NOPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPH PELICHUH 331a4H,
BHOCUTH KOPPEKTHBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
JaHHBIX, HAJEHHBIX OIIUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

* OLEHUBATh COOTBETCTBUE PE3yJbTaTa LEAM U YCIOBUSAM, OOBSICHATH
IIPUYUHBI JTOCTHKECHHUS WIM HENOCTH)KEHHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATDBI

OcBoenue yueOHOTO Kypca «Anrebpa U Hayajda MaTeMaTHYECKOTO aHAIN3a»
Ha YpPOBHE CpeIHero ooOiiero oOpa3oBaHUs JOHKHO OOECNedYrBaTh JTOCTHIKCHHE
CJICAYIONINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOR:

10 KVIACC

Yucsia v BbIYMCICHUS

OnepupoBaTh TNOHATHSAMU: PALUOHAIBHOE W JEHUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs U JECATUYHAS APOOb, MPOIIEHTHI.

BoimonuaTeh  apudmMeTHyeckre — OmepalMu ¢ paldOHAJIBHBIMH U
NENCTBUTEIbHBIMU YHCIIAMHU.

BbinonHaTe npuOamKEHHbIE BHIYMCICHUS, UCIIONB3YS MpaBUiIa OKPYIJICHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHHN.

OnepupoBaTh MOHATUSMU: CTENEHb C LEJIbIM IOKa3aTejleM; CTaHJapTHAs
dbopma 3amMcu JEHCTBUTEIBLHOTO 4YHUCIA, KOPEHb HATypaJIbHOM CTEMEHH;
MCIOJIB30BaTh MOAXOIAIIYI0 (hOPMY 3aMKUCH ACHCTBUTEIBHBIX YMUCE JUIsl PEIICHUS
NPaKTUYECKUX 3a]a4 U NPEJCTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSIMH: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBLHOTO YIJIa;
MCII0JIb30BaTh 3alUCh IPOU3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
GbyHKIUH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MOHATHUSMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;



BoInonHATh npeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHUNW U pelaTh
TPUTOHOMETPUUECKNE YPABHECHMUS.

BoinonHATh mpeoOpa3oBaHusi LEIbIX, PAalMOHAIBHBIX W UPPALUOHATBHBIX
BBIPAKEHU U PElIaTh OCHOBHBIE THIIBI LIEbIX, PAIMOHAJIBHBIX U UPPALIMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

[IpuMeHATh YpaBHEHUSI U HEPABEHCTBA [IJISl PEIICHUS] MAaTEMAaTUYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JIaCTel HaAyKHU U PEaIbHOM KU3HH.

MonenupoBaTh peajibHble CHUTyalldd Ha S3bIKE anreOpbl, COCTaBISTh
BBIPDAKECHUS, YpAaBHCHMs, HEPABEHCTBA IO YCJIOBUIO 3aJayd, MCCIEA0BATh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM alllapaTa anareopsbl.

DOyHKUMH U TPaPUKH

OnepupoBath MOHATUSAMH: (QYHKIMS, CIOCOOBI 3adaHus (PYHKIMU, 00JIaCTh
OTIpEJICICHUs U MHOXXECTBO 3Ha4YeHW GyHKUUU, rpapuk (QYHKIUU, B3aUMHO
oOpaTHbIe (PYHKIUH.

OnepupoBath MOHATUAMU: YETHOCTh M HEUETHOCTh (DYHKIIMH, HYJIM (PYHKIUH,
IPOMEKYTKH 3HAKONIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 15 pelieHUs] ypaBHEHUH.

CrpouTh U 4MTaTh rpaUKA JUHEHHOW (DYHKIMH, KBAAPATUYHON (PyHKIIUH,
CTENICHHOM (PYHKITUU C IIEJIBIM TTOKA3aTeIIeM.

Ucnons3oBath rpaduku GyHKIUHA A7 UCCIAEAOBAHUS IPOIIECCOB U
3aBUCUMOCTEH TMpHU PEHICHUH 3a/1ad U3 JIPYTUX Y4EOHBIX MPEAMETOB U peaTbHOU
YKU3HH; BBIpaXaTh (HOpMYJIaMu 3aBUCUMOCTH MEX]y BEJTMUUHAMH.

Havana maTremMaTH4ecKoOro aHajmsa

OnepupoBaTh MOHATUAMH: TIOCIEAOBATENBbHOCTh, apuU(pMeTUYEeCKass M
reOMETPUYECKast IPOTPECCUMU.

OnepupoBaTh MNOHATUSIMH: OECKOHEYHO YOBIBAaIOLIasi TreoMETpUYecKas
porpeccusi, CyMMa 0€CKOHEYHO YOBIBAIOIICH reOMETPUIECKON MPOTPECCHH.

3aiaBaTh NOCIEAOBATEIbHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEA0OBATEIBHOCTEN U IPOTPECCUN I PELIEHUS
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBatTh MOHATUSIMU: MHOKECTBO, ONEPALIMU HaJl MHOKECTBAMM.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapart AJis OMMCAHUS PeAIbHBIX
MPOIIECCOB U SBJICHUMN, TP PEIICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

OnepupoBathb MOHSATUSIMU: onpeesieHHe, TEOpeMa, CJIE/ICTBHE,
JI0Ka3aTeJIbCTBO.

11 KIIACC



Yuciaa v BBIYMCICHUA

OnepupoBaTh NOHATHUAMHU: HaTypajlbHOE, LIEJIIOE€ YHCIO; HCIOJIb30BAThH
IIPU3HAKK JEIUMOCTH LEJIBbIX YHCEII, PA3JIOKEHUE YKCIIA HA MPOCTBIE MHOXKUTEIN
JUISL PELIEHUS 3a/1a4.

OrnepupoBaTh MOHATHEM: CTEIIEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBath MOHATUSAMU: JIOTapudM YuUCIa, JECATUYHBIE M HATypaJIbHbIE
JoTapu(pMBbI.

YpaBHeHMS U HEPABEHCTBA

[IpumMeHsATh CBOWCTBA CTENEHM JJisi  NpeoOpa3oBaHUs  BBIPAXKEHUM;
OIIEPUPOBATh NOHATUAMM: IIOKA3ATEIBHOE YPABHEHME U HEPABEHCTBO, PEILIAThH
OCHOBHBIE THUIIbI [IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BemonHaTe npeoOpazoBaHUs  BBIpAXKEHUH, coAepXkallluX JIOTapu(pMBbL;
ONEPUPOBATh MOHATUAMMU: JIOTAPUPMUUECKOE YPAaBHEHHE U HEPABEHCTBO; pELIATh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxoauTe perieHus NpocTeNIInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NMOHATHSAMU: CUCTEMA JIMHEWHBIX YPAaBHEHUW U €€ PEIICHHC;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUISA PELICHUS NIPAKTUYECKUX 3a1ad4.

HaxoauTp pemieHus npoCTeUINX CUCTEM UM COBOKYITHOCTEW PalMOHAJIbHBIX
YPaBHEHUM U HEPABEHCTB.

MopnenupoBaTh pealibHble CHUTyalldd Ha S3bIKE anreOpbl, COCTaBISATh
BBIPDAKEHUs, YPaBHECHMS, HEPABEHCTBA M CHCTEMBI 10 YCJIOBHUIO 3aJayH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOIb30BAaHUEM arapara ajareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh  MOHATUSIMH:  TNEpUOAMYECKass  (YHKUHUSA, MPOMEXYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKH OKCcTpeMyma GyHKIMH, HauOoJiblliee U
HauMeHbIllee 3HAaYeHHUsd (YHKIUU Ha TMPOMEXKYTKE; HCIHOIb30BaTh HX IS
UCCIeI0BaHUS (PYHKIMH, 3aJaHHOUN rpaduKoM.

OmnepupoBaTh MOHATUSAMHU: TpadUKH MOKa3aTeNbHOM, JIorapu@MUUEeCKOd U
TPUTOHOMETPUUECKUX (DYHKUMH; U300pakaTh UX HAa KOOPJAMHATHOM IJIOCKOCTH U
WCIIOJIb30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH I'padUKH JIMHEUHBIX YPABHEHUN U
WCIIOJIb30BaTh MX I PELICHUS] CUCTEMBI JIMHENHBIX YPABHEHUM.

Ucnons3oBate rpaduku GyHKIUHA A7  MCCIAEAOBAaHUS IPOIIECCOB U
3aBUCUMOCTEN U3 APYTUX yU4€OHBIX JUCHHUILINH.



Hayana maTteMaTH4eCcKoOro aHajm3a

OmneprpoBaTh NOHATUSMU: HENPEPbIBHAS (PYHKLMS; TPOU3BOAHAS (DYHKLUU;
UCIIOJIb30BaTh FEOMETPUUECKUN U (PU3NUECKHUI CMBICT IPOU3BOAHOMN JUIsl pELICHMUS
3a1ad.

HaxoauTs npon3BOAHbIE 3JIEMEHTAPHBIX (DYHKIMH, BBIYUCIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHHUS, YACTHOTO (YHKITHIA.

Hcnonp30BaTh NPOU3BOJHYIO Ui UCCIEA0BaHUs (PYHKIIMM HA MOHOTOHHOCTb
U KCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIECJOBAHUS K IOCTPOEHUIO TPaUKOB.

Hcronb30BaTh INMPOU3BOAHYIO [UISl HAXOXKJICHUS HAWIYYIIEro pELICHHS B
IPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-3KOHOMUYECKUX, 3aa4ax.

OnepupoBaTh MOHATUSAMHU: [E€PBOOOpa3Hasi U  HUHTErpay; IOHHUMATh
F€OMETPUYECKUIA U (PU3NYECKU CMBICI UHTErpaia.

Haxoauts nepBooOpa3Hble 371€MEHTAPHBIX (DYHKIINIA; BEIUUCIATH HHTETpa IO
dbopmyne Herorona—JletiOuuia.

Pemare mpuknansele 3a1add, B TOM YHUCJIE COUHAIBHO-3KOHOMUYECKOTO W
(bu3MYecKOro xapakrepa, CpeJICTBaMH MATEMATHYECKOTO aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
No (undposbie)
B HauMeHoBaHune pa3aesioB U TEM IIPOrpamMmMmabl 06pa3OBaTeJ1],H],1e
n/n Beero Konrpoabnbie | Ilpakrnyeckue
padoThI padoTsbI pecypeet
MHokecTBa pallMOHAJIBHBIX U JEHCTBUTEIbHBIX
1 uncell. PanmoHanbHble ypaBHEHUsS U 28 2 BH6J?H0TeKa LHOK
HepaBeHCTBA https://m.edsoo.ru/1568aba3
Oyukuun U rpaduku. CTeneHs ¢ HelbM bu6nmorexa LIOK
2 MOKa3aTelemM 12 https://m.edsoo.ru/1568aba3
Apudmernueckuii KOpeHb N—Oi CTETEeHH. bubmmnoreka HOK
3 HWppannoHaibHble YpaBHEHHS  HEPABEHCTBA 23 1 https://m.edso00.ru/1568aba3
DopMyiibl . o
bubnuorexa IIOK
TpUroHOMETpuu. TpUroHOMeTpruYeCKHe
4 P P P R 26 . https://m.edso0o.ru/1568aba3
ypaBHEHUS
but6mmorexa [IOK
5 [TocnenoBaTenbHOCTH M IPOTPECCUN 10 htps://m.eds00.ru/1568aba3
[ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL but6mmoreka [IOK
6 3HAHUU 3 1 https://m.edsoo.ru/1568aba3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0
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11 KIIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3aesioB H TeM (uudposbie)
n/n NPOrpaMMbI Beero Konrpoabnsie | Ilpakruyeckue | oGpasoBaTesibHbIE
padoThI padoThI pecypchbl
CrerneHb ¢ pallMOHATIBHBIM TOKA3aTEIICM.

1 [Moka3sarenpHast hyHKIHst. [TokaszareabHbIe 12 1 Bubimorexa LIOK
YpaBHEHUS 1 HEPABEHCTBA https://m.edsoo.ru/f11c4afd
Jlorapudmuueckas GyHKIUS.

2 JlorapupmMuueckue ypaBHEHUsS 1 12 bubnmoreka IOK
HepaBeHCTBA https://m.edsoo.ru/f11c4afd
Tpuronomerpuveckre GyHKIINU U UX

3 rpaduku. TPUrOHOMETPUYECKHE 9 1 bubnmorexa LHOK
HepaBeHCTBa https://m.edsoo.ru/f11c4afd

. bu6nmorexa LIOK

4 [TpousBoanas. [IpumeHneHre npou3BOIHON 24 1 hitps://m.eds00.ru/f11cdafd

bubnunorexa LIOK

5 HHrerpan u ero npAMeHeHNA 9 https://m.edso0.ru/f11c4afd

. but6mmoreka [IOK

6 Cucremsl ypaBHeHuit 12 1 https://m.edsoo.ru/f11c4afd

bubnunorexa LIOK

7 HatypanbHble 1 1ie5bie yncia 6

https://m.edsoo.ru/f11c4afd
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[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HAHUHI

18

bu6nmmoreka [IOK
https://m.edsoo.ru/f11c4afd

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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